In this paper, we consider a Brownian motion risk model with stochastic return on investments. Using the strong Markov property and exploiting the limitation idea, we derive the Laplace-Stieltjes Transform (LST) of the total duration of negative surplus. In addition, two examples are also present.
Introduction
Assume that the insurance business is described by the risk process Suppose that the insurer is allowed to invest in an asset or investment portfolio. Following Paulsen and Gjessing [1] , we model the stochastic return as a Brownian motion with positive drift. Specifically, the return on the investment generating process is
where r and  are positive constants. In (1.2), r is a fixed interest rate; is another standard Brownian motion independent of , standing for the uncertainty associated with the return on investments at time . 
By Paulsen [2] the solution of (1.3) is given by
is a homogeneous strong Markov process, see e.g. Paulsen and Gjessing [1] .
The risk process (1.4) can be rewritten as
There are many papers concerning occupation times for different risk models. For example, for the classical surplus process with positive safety loading, Egdio dos Reis [4] derived the moment generating function of the total duration of the negative surplus by martingale methods, which was extended in Zhang and Wu [5] to the classical surplus process perturbed by diffusion. Chiu and Yin [6] derived explicit formula for the double Laplace-Stieltjes Transform (LST) of the occupation time in the exponential case for the compound Poisson model with a constant interest. He et al. [7] gived the LST of the total duration of negative surplus for the classical risk model with debit interest. More recently, Wang and He [8] considered the Brownian motion risk model with interest and derived the LST of total duration of negative surplus. In this paper, we consider a Brownian motion risk model with stochastic return on investments. We will use the limitation idea to obtain the LST of total duration of negative surplus.
The remainder of the paper is organized as follows. In Section 2, we give some preliminary results. In Section 3, by exploiting the limitation idea together with the results obtained in Section 2, we obtain the LST of the total duration of negative surplus. In the last section, we present two examples. 
Total Duration of Negative Surplus
In pa this section, we will derive the main result of this per. We assume that the risk process (1.5) does not attain the critical level c r  . For convenience, we assume that the initial surplus u is positive. Let the total duration of negative surplus be
, define two sequences of stopping times of the process (1.5): 
om strong Markov property of the surplus process, we get 
